SEQUENCE LISTING 

<110> KOIBUCHI, KYOKO 
NINOMIYA, DAIKI 
KOJIMA, MAR I 
UEDA, YOICHI 
MARUYAMA, JUN-ICHI 
KITAMOTO, KATSUHIKO 

<120> NEW AMINOPEPTI DASE AND THE GENES THEREOF 

<130> 241461US0CONT 

<140> 10/664,958 
<141> 2003-09-22 

<150> PCT/JP02/02476 
<151> 2002-03-15 

<150> JP 2001-078930 
<151> 2001-03-19 

<150> JP 2001-293348 
<151> 2001-09-26 

<160> 15 

<170> Patentln version 3.3 

<210> 1 
<211> 3383 
<212> DNA 

<213> Aspergillus nidulans 

<400> 1 *n 
gggagaagtg tcgcaggatc gagtgtttgt cagtgtgctg gtcacggagc cgagccaggt e>0 

gcatattcag attgggcctg cagcatctag agtcttgatt gcaaaggagt ccggagtaaa 120 

tcactattcc gtgcctttcg acggacattc agggccggtg aggattgcga ttgtccgaca 180 

tggtagagaa gttaagaccg caacagggcc tgctataacg gaagagtgca cggacggtaa 

agtaaattgg aatgcatttg taggatcaag ttaatcgata taaaattgta ctagacacta 

aaagcgttgg gataaatggt atctagataa cttgtatgat gtttgcaata tcggggcctg 

ttatcgccag gcccggcctc ccagccactg ataagcgtca ctcctcagtt ctccgcatga 

ccgcatcttc cttcgctctt ctccaactct cctctctgtc gatgtcctct tcaccatctc 
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<210> 2 
<211> 1916 
<212> DNA 
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<213> Aspergillus nidulans 



<220> 

<221> CDS 

<222> (72) . . (1628) 

<400> 2 

tgtcctcttc accatctctc ttgtttccat atccttagcc tttctattgc atttttattt 

atcttttgaa t atg gcc aag aaa att ctg tct gac ate cac cac cat gag 
Met Ala Lys Lys lie Leu Ser Asp lie His His His Glu 
1 " ' 5 10 



etc aac tac cag cct cct act get act gca ace ccc gcc gca cac ace 
Leu Asn Tyr Gin Pro Pro Thr Ala Thr Ala Thr Pro Ala Ala His Thr 
30 * 35 40 45 

age ccg ate cca gag gca ate aac ccc gac gat tac teg cag get tac 
Ser Pro He Pro Glu Ala He Asn Pro Asp Asp Tyr Ser Gin Ala Tyr 

50 55 60 

tgc gat ttt atg act gag cat ccc ace att ttt cac gca gtc gat ggc 
Cys Asp Phe Met Thr Glu His Pro Thr He Phe His Ala Val Asp Gly 
65 70 75 

ttc tct aag caa etc gaa age aag gga tac aag tac eta tec gag egg 
Phe Ser Lys Gin Leu Glu Ser Lys Gly Tyr Lys Tyr Leu Ser Glu Arg 
80 85 90 

gaa tta tgg acg ccg cag etc aaa cgc gga gga aag tac tat acg act 
Glu Leu Trp Thr Pro Gin Leu Lys Arg Gly Gly Lys Tyr Tyr Thr Thr 
95 1 100 105 

cgc aat gga age teg ttg att gcg ttc tct gtc ggc ccc gag tat aag 
Arg Asn Gly Ser Ser Leu He Ala Phe Ser Val Gly Pro Glu Tyr Lys 
110 " 115 120 125 

agt ggg aat ggc etc get ate ate gcc ggc cac att gat gcc etc acg 
Ser Gly Asn Gly Leu Ala lie lie Ala Gly His lie Asp Ala Leu Thr 

130 135 140 

gcg aag etc aag ccc gtc tea aaa ctt ccc aat aaa get gga tac att 
Ala Lys Leu Lys Pro Val Ser Lys Leu Pro Asn Lys Ala Gly Tyr lie 
145 150 155 

cag atg gga gtt get cct tat gcc ggc ggt ctg ggc aag aca tgg tgg 



60 
110 



tct aac ttg get tac cgc cag tat gcc cag ctg cct gaa acc etc cac 158 
Ser Asn Leu Ala Tyr Arg Gin Tyr Ala Gin Leu Pro Glu Thr Leu His 
15 20 25 



206 



254 



302 



350 



398 



446 



494 



542 



590 
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Gin Met Gly Val Ala Pro Tyr Ala Gly Gly Leu Gly Lys Thr Trp Trp 
160 165 170 



gac cgt gat ttg tct ate ggc ggg aag gtt etc gtt cgt aac get age 638 
Asp Arg Asp Leu Ser lie Gly Gly Lys Val Leu Val Arg Asn Ala Ser 
175 ~ 180 185 



acc ggc aag gtt gaa tec aag eta gtc aag ttg aac tgg ccg att get 
Thr Gly Lys Val Glu Ser Lys Leu Val Lys Leu Asn Trp Pro lie Ala 
190 ^ ~ 195 200 205 

cgc ate cca acg eta gee gaa cac ttt ggc get cct teg cag ggg cca 
Arg He Pro Thr Leu Ala Glu His Phe Gly Ala Pro Ser Gin Gly Pro 

210 215 220 

ttc aac aag gaa aca cag atg gta cct ate att gga gtc gac aac tct 
Phe Asn Lys Glu Thr Gin Met Val Pro He He Gly Val Asp Asn Ser 
225 230 235 

gat ctt ttc cag tct acc act cca gcg gca gac gag ggc ate gaa ccc 
Asp Leu Phe Gin Ser Thr Thr Pro Ala Ala Asp Glu Gly He Glu Pro 
240 245 250 

ggc acc ttt gee tct acg cag ccc cca aaa etc ate aaa gtg ate tec 
Gly Thr Phe Ala Ser Thr Gin Pro Pro Lys Leu He Lys Val He Ser 
255 260 265 

aag gaa ctt gga ate aca aac tac age age att etc age tgg gag eta 
Lys Glu Leu Gly He Thr Asn Tyr Ser Ser He Leu Ser Trp Glu Leu 
270 * 275 280 285 

gaa ctt tat gac age cag cct gca cgt ate ggc ggt att gac aag gat 
Glu Leu Tyr Asp Ser Gin Pro Ala Arg He Gly Gly He Asp Lys Asp 

290 295 300 

ttt ate ttc gee ggc cgc ate gat gac aag etc tgc tgc tac gee gca 
Phe He Phe Ala Gly Arg He Asp Asp Lys Leu Cys Cys Tyr Ala Ala 
305 310 315 

cag gaa gee etc atg get acc tec. gac cac acc tct ccc tct tec ate 
Gin Glu Ala Leu Met Ala Thr Ser Asp His Thr Ser Pro Ser Ser He 
320 325 330 



686 



734 



782 



830 



878 



926 



974 



1022 



1070 



aag atg gtc ggt tac ttt gat gat gag gaa att ggt age ttg etc cgt 1118 
Lys Met Val Gly Tyr Phe Asp Asp Glu Glu He Gly Ser Leu Leu Arg 
335 ' 340 345 



cag ggt gee cgc tec aac ttc atg tct age gtc ate gaa cgc att gca 
Gin Gly Ala Arg Ser Asn Phe Met Ser Ser Val He Glu Arg He Ala 
350 " " 355 360 365 



1166 
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caa tec ttt gca aca tea tat gga ccc gat etc ctt gee caa ace gtt 
Gin Ser Phe Ala Thr Ser Tyr Gly Pro Asp Leu Leu Ala Gin Thr Val 

370 375 380 

gca aag age ttc ctt ate tct tct gat gtc ate cac get gtc aat ccc 
Ala Lys Ser Phe Leu lie Ser Ser Asp Val lie His Ala Val Asn Pro 
385 390 395 

aac ttc ttg aat gtc tat etc gag aac cac gcg cct cgt etc aat gtc 
Asn Phe Leu Asn Val Tyr Leu Glu Asn His Ala Pro Arg Leu Asn Val 
400 405 410 

ggc gtc tec gtc tec gca gac tea aac ggc cac atg act ace gac agt 
Gly Val Ser Val Ser Ala Asp Ser Asn Gly His Met Thr Thr Asp Ser 
415 420 425 

gtc age tac ggc ttc ate aag cgc gtt get gaa aag tgc ggc tct cag 
Val Ser Tyr Gly Phe lie Lys Arg Val Ala Glu Lys Cys Gly Ser Gin 
430 435 440 445 

ctg cag gtc ttt caa ate cga aat gac tec cga age ggc gga ace att 
Leu Gin Val Phe Gin He Arg Asn Asp Ser Arg Ser Gly Gly Thr He 

450 455 460 

ggg ccc atg ace age teg egg att gga atg agg gee att gat gtc ggt 
Gly Pro Met Thr Ser Ser Arg He Gly Met Arg Ala He Asp Val Gly 
465 470 475 

ate cca cag ttg age atg cat age att cgc gee acc aca ggg agt cgc 
He Pro Gin Leu Ser Met His Ser He Arg Ala Thr Thr Gly Ser Arg 
480 485 490 

gat cct ggg ctg ggt gtc aag ctg ttt aag ggg ttc ttt gat tac ttt 
Asp Pro Gly Leu Gly Val Lys Leu Phe Lys Gly Phe Phe Asp Tyr Phe 
495 " " 500 505 

gaa gag gtg gat cgt gag ttt tct gat ttt taggttgtga ctcttgtttt 
Glu Glu Val Asp Arg Glu Phe Ser Asp Phe 
510 515 



1214 



1262 



1310 



1358 



1406 



1454 



1502 



1550 



1598 



1648 



ctgtcgaggg gtgctgtcgc getgettgge cgtgtctagt ttggtttgca tgattttggt 1708 

gctagggttg aagtgcttgg gcattaagaa cctcatttag aatggtgact tctttgtata 1768 

eggggttegg agtcegtcta tagaggcatg tgtaaggata aaaatcgaat cctacataat 1828 

tccaggctat gcacttgaac agacaacatc tagattctag geaegtcaaa ccatacaata 1888 

tattaagagg cttccgtcta tttgatgc 1916 
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<210> 3 
<211> 519 
<212> PRT 

<213> Aspergillus nidulans 
<400> 3 

Met Ala Lys Lys lie Leu Ser Asp lie His His His Glu Ser Asn Leu 
15 10 15 



Ala Tyr Arg Gin Tyr Ala Gin Leu Pro Glu Thr Leu His Leu Asn Tyr 
20 " 25 30 



Gin Pro Pro Thr Ala Thr Ala Thr Pro Ala Ala His Thr Ser Pro He 
35 40 45 

Pro Glu Ala He Asn Pro Asp Asp Tyr Ser Gin Ala Tyr Cys Asp Phe 
50 55 60 

Met Thr Glu His Pro Thr He Phe His Ala Val Asp Gly Phe Ser Lys 
65 70 75 80 

Gin Leu Glu Ser Lys Gly Tyr Lys Tyr Leu Ser Glu Arg Glu Leu Trp 

85 90 95 

Thr Pro Gin Leu Lys Arg Gly Gly Lys Tyr Tyr Thr Thr Arg Asn Gly 
100 105 HO 

Ser Ser Leu He Ala Phe Ser Val Gly Pro Glu Tyr Lys Ser Gly Asn 
115 120 125 

Gly Leu Ala He He Ala Gly His He Asp Ala Leu Thr Ala Lys Leu 
130 135 140 

Lvs Pro Val Ser Lys Leu Pro Asn Lys Ala Gly Tyr He Gin Met Gly 
145 " 150 155 160 

Val Ala Pro Tyr Ala Gly Gly Leu Gly Lys Thr Trp Trp Asp Arg Asp 

165 170 175 
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Leu Ser lie Gly Gly Lys Val Leu Val Arg Asn Ala Ser Thr Gly Lys 
180 185 190 



Val Glu Ser Lys Leu Val Lys Leu Asn Trp Pro lie Ala Arg lie Pro 
195 " 200 205 



Thr Leu Ala Glu His Phe Gly Ala Pro Ser Gin Gly Pro Phe Asn Lys 
210 215 220 



Glu Thr Gin Met Val Pro lie lie Gly Val Asp Asn Ser Asp Leu Phe 
225 230 235 240 



Gin Ser Thr Thr Pro Ala Ala Asp Glu Gly He Glu Pro Gly Thr Phe 

245 250 255 



Ala Ser Thr Gin Pro Pro Lys Leu He Lys Val He Ser Lys Glu Leu 
260 265 270 



Gly He Thr Asn Tyr Ser Ser He Leu Ser Trp Glu Leu Glu Leu Tyr 
275 280 285 

Asp Ser Gin Pro Ala Arg lie Gly Gly He Asp Lys Asp Phe He Phe 
290 295 300 

Ala Gly Arg He Asp Asp Lys Leu Cys Cys Tyr Ala Ala Gin Glu Ala 
305 310 315 320 

Leu Met Ala Thr Ser Asp His Thr Ser Pro Ser Ser He Lys Met Val 

325 330 335 

Gly Tyr Phe Asp Asp Glu Glu He Gly Ser Leu Leu Arg Gin Gly Ala 
340 345 350 

Arg Ser Asn Phe Met Ser Ser Val He Glu Arg He Ala Gin Ser Phe 
355 360 365 

Ala Thr Ser Tyr Gly Pro Asp Leu Leu Ala Gin Thr Val Ala Lys Ser 
370 ' 375 380 
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Phe Leu lie Ser Ser Asp Val lie His Ala Val Asn Pro Asn Phe Leu 
385 390 395 400 



Asn Val Tyr Leu Glu Asn His Ala Pro Arg Leu Asn Val Gly Val Ser 

405 410 415 



Val Ser Ala Asp Ser Asn Gly His Met Thr Thr Asp Ser Val Ser Tyr 
420 425 430 



Gly Phe lie Lys Arg Val Ala Glu Lys Cys Gly Ser Gin Leu Gin Val 
435 ' 440 445 



Phe Gin He Arg Asn Asp Ser Arg Ser Gly Gly Thr He Gly Pro Met 
450 455 460 

Thr Ser Ser Arg He Gly Met Arg Ala He Asp Val Gly He Pro Gin 
465 470 475 480 

Leu Ser Met His Ser He Arg Ala Thr Thr Gly Ser Arg Asp Pro Gly 

485 490 495 

Leu Gly Val Lys Leu Phe Lys Gly Phe Phe Asp Tyr Phe Glu Glu Val 
500 505 510 



Asp Arg Glu Phe Ser Asp Phe 
515 



<210> 4 

<211> 1679 

<212> DNA 

<213> Aspergillus oryzae 



<220> 

<221> CDS 

<222> (73) . . (1602) 

<400> 4 

caggcttaaa ccgcattccg acaagatatc tagcctttaa actaagaaat tttccaactc 
ctagccttcg ac atg acc aaa agg agt gtc ctt gat etc cgt gat tct gec 
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Met Thr Lys Arg Ser Val Leu Asp Leu Arg Asp Ser Ala 
15 10 



atg get tat cgc ctg teg gee cag ctt cct gag ccc tec cca gee ace 159 
Met Ala Tyr Arg Leu Ser Ala Gin Leu Pro Glu Pro Ser Pro Ala Thr 
15 ~ 20 25 



att gca ace cca gtg gcg agg agt ggc ccc ttc gec ccg gaa gat tac 
lie Ala Thr Pro Val Ala Arg Ser Gly Pro Phe Ala Pro Glu Asp Tyr 
30 35 40 45 

acg aaa cca tac tgc gaa ttc atg aca gca aac ccc aca ate ttt cac 
Thr Lys Pro Tyr Cys Glu Phe Met Thr Ala Asn Pro Thr lie Phe His 

50 55 60 

gec gtt gat ggt ttc acc agg cag etc gaa age cag gga tac aag cgc 
Ala Val Asp Gly Phe Thr Arg Gin Leu Glu Ser Gin Gly Tyr Lys Arg 
65 70 75 



caa gac tec aac acc ggg aaa gtc gag tec aaa tta gtc aaa ttg gac 
Gin Asp Ser Asn Thr Gly Lys Val Glu Ser Lys Leu Val Lys Leu Asp 
175 180 185 

tgg ccc att get egg ate cca acc ctg gca cct cat ttc ggg get ccc 
Trp Pro He Ala Arg He Pro Thr Leu Ala Pro His Phe Gly Ala Pro 
19 0 195 200 205 



207 



255 



303 



ctt ccc gag cgc gag acg tgg aac tec aag tta gag aag ggt ggg aag 351 
Leu Pro Glu Arg Glu Thr Trp Asn Ser Lys Leu Glu Lys Gly Gly Lys 
80 85 90 

tac tac gtc act egg aat ggt agt get ttc ate tea ttc tea att gga 399 
Tyr Tyr Val Thr Arg Asn Gly Ser Ala Phe He Ser Phe Ser He Gly 
95 " 100 105 

aga gat tat aaa agt ggc aat gga atg gee att gtt gca ggt cat ate 
Arg Asp Tyr Lys Ser Gly Asn Gly Met Ala He Val Ala Gly His He 
HO ' " * 115 120 125 

gat gca etc acc gee aaa ttg aag ccc gtg tec aag ctg ccc aac aag 
Asp Ala Leu Thr Ala Lys Leu Lys Pro Val Ser Lys Leu Pro Asn Lys 

130 135 140 

get ggc ttt tec cag etc gga gtt gcg ccc tac gca ggc get ctg agt 543 
Ala Gly Phe Ser Gin Leu Gly Val Ala Pro Tyr Ala Gly Ala Leu Ser 
145 150 155 

gac aca tgg tgg gac cgc gat etc tea ata ggt ggc cgt gtt ctg gtc 591 
Asp Thr Trp Trp Asp Arg Asp Leu Ser He Gly Gly Arg Val Leu Val 
160 *" 1 165 170 



447 



495 



639 



687 
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teg caa ggc ccc ttc aac aaa gag act cag atg gtg cct ata att ggc 735 
Ser Gin Gly Pro Phe Asn Lys Glu Thr Gin Met Val Pro lie lie Gly 

210 215 220 

gtt gat aac tec gat ctt ttc cag cag caa gec cca tec aag ata gat 783 
Val Asp Asn Ser Asp Leu Phe Gin Gin Gin Ala Pro Ser Lys lie Asp 
225 230 235 

caa gac aac ggg ate aaa cct ggt aca ttt gca gee acg caa ccg gaa 831 
Gin Asp Asn Gly lie Lys Pro Gly Thr Phe Ala Ala Thr Gin Pro Glu 
240 " 245 250 

aag ctt gtc aaa gtc ata tec aag gag ctt ggt ate aca gac tac age 
Lys Leu Val Lys Val lie Ser Lys Glu Leu Gly lie Thr Asp Tyr Ser 
255 260 265 

teg att ata age tgg gag ctg gag ctg tat gac agt caa cca gca caa 
Ser lie lie Ser Trp Glu Leu Glu Leu Tyr Asp Ser Gin Pro Ala Gin 
270 275 280 285 

gtt ggt ggc ctg gac aag gac ctg att ttt get ggt cgc att gac gat 
Val Gly Gly Leu Asp Lys Asp Leu lie Phe Ala Gly Arg lie Asp Asp 

290 295 300 

aag etc tgc tgc tat gee get cag gaa get ctg ctt gee tea tec gac 
Lys Leu Cys Cys Tyr Ala Ala Gin Glu Ala Leu Leu Ala Ser Ser Asp 
305 310 315 

agt act tea act age tct ate aag atg gtc ggt atg ttt gat gac gag 1071 
Ser Thr Ser Thr Ser Ser He Lys Met Val Gly Met Phe Asp Asp Glu 
320 325 330 

gaa att gga age ctg ctt cgc cag gga get cga tec aac ttc atg age 1119 
Glu He Gly Ser Leu Leu Arg Gin Gly Ala Arg Ser Asn Phe Met Ser 
335 340 345 

agt gtc ata gag cgt att acg gaa gee ttc tea ccc aat tac ggt cct 1167 
Ser Val He Glu Arg He Thr Glu Ala Phe Ser Pro Asn Tyr Gly Pro 
350 355 360 365 

aac gtg ctg tct caa act gtg gcg aac age ttc ttc gtg tct teg gac 1215 
Asn Val Leu Ser Gin Thr Val Ala Asn Ser Phe Phe Val Ser Ser Asp 

370 375 380 



gtc ate cat gcg gtc aat ccg aac ttc ctt ggt gtc tat ctt gag aac 
Val He His Ala Val Asn Pro Asn Phe Leu Gly Val Tyr Leu Glu Asn 
385 390 395 



879 



927 



975 



1023 



1263 



cat get ccc cgt ctg aac gtc ggt gtg gee gtc teg get gac tct aac 1311 
His Ala Pro Arg Leu Asn Val Gly Val Ala Val Ser Ala Asp Ser Asn 
400 405 410 



11 



ggc cat atg aca aca gac agt gtg age tac gga ttc ate aag cgt gtc 1359 
Gly His Met Thr Thr Asp Ser Val Ser Tyr Gly Phe lie Lys Arg Val 
415 420 425 



get gat cga tgt ggc teg ace ttg cag gtc ttc cag att cgt aat gac 
Ala Asp Arg Cys Gly Ser Thr Leu Gin Val Phe Gin lie Arg Asn Asp 
430 " 435 440 445 



atg agg gee att gac gtg ggg ate ccg cag ttg agt atg cac agt ate 
Met Arg Ala He Asp Val Gly He Pro Gin Leu Ser Met His Ser He 
465 470 475 



aag ggc ttt ttc gac tat ttc gag gag gtg gac aag gaa ttt gca gat 
Lys Gly Phe Phe Asp Tyr Phe Glu Glu Val Asp Lys Glu Phe Ala Asp 
495 500 505 



ctatctggga ttccgatgtt ggatctg 



<210> 5 
<211> 510 
<212> PRT 

<213> Aspergillus oryzae 
<400> 5 

Met Thr Lys Arg Ser Val Leu Asp Leu Arg Asp Ser Ala Met Ala Tyr 
15 10 15 

Arg Leu Ser Ala Gin Leu Pro Glu Pro Ser Pro Ala Thr He Ala Thr 
20 25 30 

Pro Val Ala Arg Ser Gly Pro Phe Ala Pro Glu Asp Tyr Thr Lys Pro 
35 40 45 



1407 



tec cgt agt ggc ggg act att gga ccc atg ace agt tct cgc att ggc 1455 
Ser Arg Ser Gly Gly Thr He Gly Pro Met Thr Ser Ser Arg He Gly 

450 455 460 



1503 



cgt gcg act acc ggt agt ttg gat ccg gga ttg ggt gtg aag ctg ttc 1551 
Arg Ala Thr Thr Gly Ser Leu Asp Pro Gly Leu Gly Val Lys Leu Phe 
480 485 490 



1599 



ttc tgatgegetc ctctggaata ctaggaaatg tttccatcga taagtatgea 1652 

Phe 

510 



1679 



12 



Tyr Cys Glu Phe Met Thr Ala Asn Pro Thr lie Phe His Ala Val Asp 
50 55 60 



Gly Phe Thr Arg Gin Leu Glu Ser Gin Gly Tyr Lys Arg Leu Pro Glu 
65 ~ 70 75 80 



Arg Glu Thr Trp Asn Ser Lys Leu Glu Lys Gly Gly Lys Tyr Tyr Val 

85 90 95 



Thr Arg Asn Gly Ser Ala Phe He Ser Phe Ser He Gly Arg Asp Tyr 
100 105 HO 



Lys Ser Gly Asn Gly Met Ala He Val Ala Gly His He Asp Ala Leu 
115 120 125 

Thr Ala Lys Leu Lys Pro Val Ser Lys Leu Pro Asn Lys Ala Gly Phe 
130 135 140 

Ser Gin Leu Gly Val Ala Pro Tyr Ala Gly Ala Leu Ser Asp Thr Trp 
145 ' 150 155 160 

Tro Asp Arq Asp Leu Ser He Gly Gly Arg Val Leu Val Gin Asp Ser 

165 170 175 

Asn Thr Gly Lys Val Glu Ser Lys Leu Val Lys Leu Asp Trp Pro He 
180 185 190 

Ala Arg He Pro Thr Leu Ala Pro His Phe Gly Ala Pro Ser Gin Gly 
195 200 205 

Pro Phe Asn Lys Glu Thr Gin Met Val Pro He He Gly Val Asp Asn 
210 ^ 215 220 

Ser Asp Leu Phe Gin Gin Gin Ala Pro Ser Lys He Asp Gin Asp Asn 
225 230 235 240 



Gly He Lys Pro Gly Thr Phe Ala Ala Thr Gin Pro Glu Lys Leu Val 

245 250 255 



13 



Lys Val lie Ser Lys Glu Leu Gly lie Thr Asp Tyr Ser Ser lie lie 
260 265 270 



Ser Trp Glu Leu Glu Leu Tyr Asp Ser Gin Pro Ala Gin Val Gly Gly 
275 280 285 



Leu Asp Lys Asp Leu He Phe Ala Gly Arg He Asp Asp Lys Leu Cys 
290 295 300 



Cys Tyr Ala Ala Gin Glu Ala Leu Leu Ala Ser Ser Asp Ser Thr Ser 

305 310 315 320 

Thr Ser Ser He Lys Met Val Gly Met Phe Asp Asp Glu Glu He Gly 

325 330 335 



Ser Leu Leu Arg Gin Gly Ala Arg Ser Asn Phe Met Ser Ser Val He 
340 345 350 

Glu Arg He Thr Glu Ala Phe Ser Pro Asn Tyr Gly Pro Asn Val Leu 
355 360 365 

Ser Gin Thr Val Ala Asn Ser Phe Phe Val Ser Ser Asp Val He His 
370 375 380 

Ala Val Asn Pro Asn Phe Leu Gly Val Tyr Leu Glu Asn His Ala Pro 
385 390 395 400 

Arg Leu Asn Val Gly Val Ala Val Ser Ala Asp Ser Asn Gly His Met. 

405 410 415 



Thr Thr Asp Ser Val Ser Tyr Gly Phe He Lys Arg Val Ala Asp Arg 
420 425 430 

Cys Gly Ser Thr Leu Gin Val Phe Gin He Arg Asn Asp Ser Arg Ser 
435 440 445 

Gly Gly Thr He Gly Pro Met Thr Ser Ser Arg He Gly Met Arg Ala 
450 455 460 



14 



lie Asp Val Gly lie Pro Gin Leu Ser Met His Ser lie Arg Ala Thr 
465 470 475 480 



Thr Gly Ser Leu Asp Pro Gly Leu Gly Val Lys Leu Phe Lys Gly Phe 

485 490 495 



Phe Asp Tyr Phe Glu Glu Val Asp Lys Glu Phe Ala Asp Phe 
500 505 510 
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<213> 


Artificial Sequence 


<220> 




<223> 


Synthetic DNA 


<400> 


7 
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<400> 8 

caccaccatg agtctaactt gg 
<210> 9 
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<211> 22 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 

<400> 9 

gtctgttcaa gtgcatagcc tg 



<210> 10 

<211> 21 

<212> DNA 

"<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 

<400> 10 

cgtggtacca tggtctagag t 



<210> 11 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 

<400> 11 

aatcgcagta agcctgcgag 
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<400> 12 

cgtggtacca tggtctagag t 
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<223> Synthetic DNA 

<400> 13 

catgggccca atggttccgc 
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